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Experimental Analysis of Sense of Stability in Motorcycle
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Abstract

A vehicle in a running condition is essentially charac-
terized of the three elements: (1) running, (2) cor-
nering, and (3) stopping. Among the riding
sensations which contribute to the rider’s ease of per-
forming these elements is a ‘‘sense of stability.”” This
paper concerns a motorcycle which can be more eas-
ily subjected to the rider’s behavior, and an ex-
perimental analysis was made to study how the
rider’s ‘‘sense of stability’’ can relate to the response
characteristics of the operating motorcycle running
especially in a straight line in connection with the
first of the above elements. As a result, it has been
found that a transfer function (motorcycle behavior/
handlebar input) is among the physical characteris-
tics corresponding to the sense of stability that the
rider feels while he is running the motorcycle in a
straight line. Especially, it has become clear that the
gain and damping ratio of the yaw rate to the steer
torque have a better corresponding effect.
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the Pulsed YAG Laser Welding
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Development of Lightened Chamber to Decrease the Weld Distortion by

B s ® X"

Yasuo Tanaka
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Abstract

The high precision exhaust chamber of EXUP (Ex-
haust Ultimate Power Valve), which works under
heavy vibration and high temperature, has been
produced with the lost-wax stainless steel casting, but
lower cost and much lighter one has been requested
to improve the drivability of motorcycles. The edges
of four exhaust pipes in chamber which are associat-
ed with the variable exhaust valve are required of
dimentional accuracy.

Press—formed four square pipes are assembled by
edge welding. This edge joints are welded by Pulsed
YAG Laser installed with the bead width—, joint
penetration— and laser power—controller to obtain
an accuracy within 0.1% in radius of semicircular.

Thus we produce the same press—formed cham-
ber without additional machining as the previous cast
chamber, we consequently reduce 30% in weight and
20% in cost.
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Measurement System for Motorcycle Rider Vibration Perception
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Abstract

Vibration, especially with regard to rider perception,
is of primary importance in motorcycle develope-
ment. Since 1974, Yamaha Motor has utilized a
Vibration Greatness Level (VGL) system to evalu-
ate the effect of engine vibration on motorcycle ride
and feel. To guage vibration perception more pre-
cisely and shorten the motorcycle development peri-
od, a new VGL mesurement system has been built
incorporating mini-computer technology. The new
system features the following:

1) real time VGL mesurement;

2) continuous VGL mesurement over a range of en-

gine revolution speed;
3) simple operation procedures;
4) extensive data base control. Through the use of

ORI, 3) HEM, 4) T—r~—21k, this new system, it has been possible to increase
2 AT AOBAL MBI LR | 7% OO0e doclment feney. Th
@l practical application for motorcycle.
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X1 System configuration

BEHHLF x> RANDE4F > 2L TH S,
WEREAZX, Vg, Ty Zoml REREIR
oA e e e G VAT

282 Mk 7Dl TP

VGL @ET%%‘&B&U‘%@%,{%‘ ol i,

ZE L bR Tw2? oT, 2 CcRE?2
mmT$VXTAmﬁﬁ7D—%%:%mﬁ%m
BHICHE D 5,

AN BTz 3 HIIDNEE ax, ay, az & K1)k
NKEBagDAEDT—FICOWTLTDFHED
AWATL CEI NS,

(®2 D)
0y = VayTayTay U

3, T— 2 2FFT #HEIC L) BHig, 7 —2
R7ZMNVEFEL@), &5I121/3F 7 F—7
2 BRABDART VG kg T 1/3% 72 7 —
FROLARIFRET 5 (@)

G|
DATA INPUT

@ ACCELERATION DATA

i l N Vive Qyx,Qy,Az,Qy
ES +
EEpcAlcllE e l @ NARROW BAND ANALYSIS
ULATION
= He

@ 1/3 OCTAVE BAND INTEGRATION

@ VAL (G-VAL)
VAL =20 X log(G/107) (2)

® VGL (VAL-VGL)

Hi VGL=VAL +26-20-log f; (3)
P (applied since new system)

Fifef s vsoc f,: center freqency oyf 1/30ctave band
el v rﬂ_'—h ® VG (VGL-VG)

TRANS- | ¢ V.G = 102028 XVaE-052 ryGr > 40)

LATION ¢ 130ct VG = 10%930XVGL12  ryar < 40)

v VGmax
19 k @ WEIGHTING

THac (0.13 times except VGn,,)

+
F VGtotal (VG—VGiotal)
VGiotal VGotat=VGnax (5)
/D: ST A TE )
- © VGLiotal (VGtotal™VGLiotal)
Fd] T | VOLow=toV0uu -2
+0.023 (VG = 1) (6)

e spee‘:"“ VGLota1=(logVGiotar +1.2)
+0.03 (VG <1)

[
‘¢ 1/30ct

X 2 Calculation flow
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# 1 Difference between new system and
previous one
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As for an outboard motor to be mounted on the rear
of a boat, noise generated around an air intake port
and penetrates an engine cover is one of the major
noise sources, and it becomes one of the important
issues to optimize a shape of an air intake silencer.

The air intake silencer was improved and redesigned
by using a theoretical simulation method, and the
method is reported in this paper. This method is
based on one dimensional transfer matrix (2.3), and
a position and condition of noise source which is
necessary to be understood in order to make models
were checked in an engine operation test. Test data
obtained from 2ch. FFT were used in verifying pre-
sumed characteristics. In result, characteristics of
resonance and anti-resonance observed in the test
showed good correspondence with results obtain
from calculation. An air intake silencer modified
based on the simulation method showed constant
reduction in noise level in an evaluation using an en-
gine, and this method was proved to be effective in
developing and improving an air intake silencer.

This study was presented at the First SETC.
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Table, 1 Test Engine Specification
ENGINE TYPE 2-STROKE CYCLE, SPARK 1GNITION
COOLANT WATER
CYLINDER 2 (IN LINE)

DISPLACEMENT 760 on®

BORE & STROKE 82X 12 nn

HORSEPOWER (PROP, )[ 55 HP

MAX, ENGINE SPEED | 5500 RPN

COMPRESS, RATIO | 6,5 : |

CHARGING SYSTEM | LOOP CHARGED

INLET CRANKCASE REED YALYE

FUEL SYSTEM 2 SINGLE YENTURI CARBURETORS

A, M Loy oy -2 mE iR

RIS CGEZ L 72 & 20 R % EEHE L RIE &
AL TCEMEL 72, Aawy b L£E5500rpm T
AR ERE 2 E L 72 & 2 S g LOIRRE D J D %
SN TR L ~LD400Hz x> F (Moct) #F
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Fig.20 Improved Silencer, Carburetor and
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(BEXH)
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